Spectrum of antiviral activity and mechanism of action of zidovudine. An overview.
Zidovudine is a potent in vitro inhibitor of human immunodeficiency virus (HIV) with varying efficacy against other retroviruses. With the exception of Epstein-Barr virus, all non-retroviruses tested so far have been insensitive to inhibition by zidovudine. In vivo, efficacy of zidovudine was demonstrated against Rauscher murine leukemia virus and feline leukemia virus. In both experimental models, infections completely resolved in animals when the drug was administered soon after infection. These results suggest that prompt initiation of zidovudine therapy, following a known exposure to HIV, should be considered. Mechanism studies show that zidovudine is phosphorylated to the monophosphate and diphosphate derivatives by the host cell cytosolic thymidine kinase and thymidylate kinase, respectively. The identity of the enzyme that phosphorylates zidovudine diphosphate is not known, but is believed to be the cellular nucleoside diphosphate kinase. The triphosphate of zidovudine appears to be the active form of the drug. Zidovudine triphosphate competes well with thymidine 5'-triphosphate for binding to the HIV reverse transcriptase and also functions as an alternative substrate. Incorporation of zidovudine monophosphate results in chain termination. However, it is not clear which mechanism, chain termination or competition with thymidine 5'-triphosphate, or a combination of both, is responsible for the inhibition of HIV replication.